ABSTRACT
• Slow wave activity may mediate benefits of sleep at the systems and cellular level M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT

INTRODUCTION
51
The sleep electroencephalogram (EEG) objectively quantifies the need for recovery of neuronal potential propagation, and is thus critical to normative brain function.
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Evidence is emerging that the myelin machinery is linked to neuronal activity specific to sleep. For example, rodents exhibit differential gene expression specific to the behavioral states of sleep or M A N U S C R I P T 
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208
Hanning window, no overlap, pwelch from MATLAB signal processing toolbox, Mathworks). 
214
Myelin marker of brain morphology to account for subtle intra-scan motion and removal of non-brain signal (Jenkinson et al., 2002;  217 Smith, 2002) . B0 and B1 field maps were computed, subsequently followed by estimation of
218
MWF using a constrained and iterative fitting approach to a 3-pool tissue model. As formally 
222
The resulting transformation matrix was applied to each individual's MWF maps to align the 223 MWF map to the standardized space. Maps were smoothed with a 4 mm full-width-at-half 224 maximum 3D Gaussian kernel within a white and gray matter mask.
226
Brain myelin was quantified for whole brain and 3 additional brain regions as obtained from 
242
Cortical brain markers
243
In adults and adolescents EEG markers of sleep need are linked to cortical gray matter 
252
For cortical reconstruction, we included standard image pre-processing correction of low 253 frequency signal intensity variation (RF coil bias field) using the Advanced Normalization Tools
254
(ANTs) nonparametric non-uniform normalization (N3) (Sled et al., 1998 
295
Rank Test, n=13).
297
Next, the comparison of T1 and T2 revealed an increase in the F/O-ratio of slow wave activity M A N U S C R I P T
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that the participants' ages were represented across the 2-12 y age range (Figure 1 ). At T1, the F/O-302 ratio of slow wave activity was strongly correlated with age (Rho=0.75, p=0.005; Figure 2B ), in then measured the stability of the F/O-ratio within participants by determining whether a linear 306 relationship existed between the F/O-ratio at T1 and the F/O-ratio at T2 ( Figure 2D ). The 307 association between the F/O-ratio at T1 and T2 reached only significance when controlling for age
308
(Rho= -0.15, p=0.63; partial correlation controlling for 'age at T2' Rho= -0.60, p=0.04),
309
demonstrating that the F/O-ratio is not a universally stable trait throughout development.
310
Moreover, the F/O-ratio of slow wave activity also indicates individual dynamics in its maturation.
312
One data point at T2 with maximal F/O-ratio was identified as an outlier ( Figure 2C ). Yet, 
326
Sleep variables included time in bed (lights off to lights on), sleep duration (stages N1, N2, N3, Figure 3 ). This effect was particularly strong for whole brain MWF M A N U S C R I P T A C C E P T E D 
401
Frontal/Occipital ratio (F/O-ratio) of slow wave activity at T1 (Rho=0.84 p=0.0005; with partial M A N U S C R I P T 
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473
These results confirm our previous work showing that the F/O-ratio increases with age (Kurth et 
489
Here, we demonstrate for the first time that the F/O-ratio of slow wave activity in children predicts 
518
This dualism in the factors that regulate slow wave activity obscures the effects of genetics
519
(preprogrammed maturation processes) and the environment (experience-induced changes). In the 520 present approach, we considered this phenomenon by presenting results controlling and not 521 controlling for age. This allowed distinguishing the associations that were merely driven by age 522 from those that were robust after controlling for age. The latter findings revealed that individual 
532
The central role of sleep in developmental processes is increasingly recognized (Volk and Huber, 
542
Links between behavioral learning and white matter plasticity remain understudied (Fields, 2011; 
572
Of note, variability in sleep architecture was rather low in our data. This may be surprising given 
591
MWF and slow wave activity at T1 was not crucial to the current goal of this study: our aims were 592 to identify an early physiological marker that was simple to measure and that predicted later brain 593 structure. For these reasons we selected a sleep EEG marker that can be applied to low spatial 594 resolution EEG. Finally, future systematic investigations in children within a more similar age at 595 each assessment time point would be important to identifying the confounding effects of 596 socioeconomic context and psychosocial status.
598
In conclusion, the F/O-ratio in the sleep EEG is a simple index and a promising prognostic 
